This study explores how different kinds of arguments are situated in academic contexts and provides an analysis of undergraduate writing assignments. Assignments were collected from the schools of business, education, engi neering, fine arts, and interdisciplinary studies as well as the humanities, natural sciences, and social sciences in the College of Arts and Science. A total of 265 undergraduate writing assignments from 71 courses were analyzed. Assignments were reliably categorized into these major categories of argumentative writing: explicitly thesisdriven assignments, text analysis, empirical arguments, decisionbased arguments, proposals, short answer arguments, and compound arguments. A majority of writing assignments (59%) required argumentation. All engineering writing assignments required argumentation, as did 90% in fine arts, 80% of interdisciplinary assignments, 72% of social science assignments, 60% of education assignments, 53% in natural science, 47% in the humanities, and 46% in business. Argumentation is valued across the curriculum, yet different academic contexts require different forms of argumentation.
What are undergraduates being required to write in contemporary higher education? In Argumentation in Higher Education, Richard Andrews (2010) makes the case that much of that writing should take the form of argumentation. Not only must informed citizens to be able to argue rationally, the argument goes, but also do advances in knowledge often come about via argument-particularly in clarifying and sharpening positions in the face of critical scrutiny. Of course, arguments are always situated in context (Giltrow, 2000) and professional, disciplinary, and even ideological contexts shape the nature of argumentation considerable. Thus in thinking sensibly about argumentation across the curriculum, it is useful to conceive of written argumentation as a combination of general and situated cognitive and communicative processes. It is therefore helpful to ask not only about how much argumentative writing is being required of students but also about what kinds of arguments are they being asked to develop. Toward these ends, I will briefly discuss argumentation from several theoretical perspectives, demonstrate how several kinds of arguments are situated in different academic contexts, and provide an analysis of a large corpus of lower division undergraduate writing assignments from across the undergraduate curriculum.
What is an Argument?
The study of argumentation has a long and venerable history in the scholarship of rhetoric (Aristotle, 1991; Fahnestock & Secor, 2003; Toulmin, 1958; Wilder, 2005) and a considerably shorter yet interesting history in the field of cognitive psychology (Britt, Kurby, Dandotkar, & Wolfe, 2008; Britt & Larson, 2003; Larson, Britt, & Kurby, 2009; Voss, 2005; Voss, FincherKiefer, Wiley, & Silfes, 1993; Wiley & Voss, 1999; Wolfe, Britt, & Butler, 2009 ). In Aristotle's (1991) classical Western theory of rhetoric, the heart of an argument is an enthymeme. Like a syllogism, the enthymeme demonstrates or "proves" the author's conclusion based on granted or accepted premises. For example, the ancient syllogism, "Socrates is a man. All men are mortal. Therefore Socrates is mortal," can be expressed as the enthymeme, "Socrates is a man therefore Socrates is mortal." In this tradition, a key to writing arguments is selecting believable premises and succinctly leading the audience from those premises to the desired conclusion. From this standpoint, one key to critically understanding arguments is identifying the premises and determining whether the connections between the premises and conclusion are valid. Classical theory of argumentation distinguished types of arguments based on three types of argumentative appeals, logos (roughly, the wording of the argument itself and its underlying logic), pathos (emotional appeals), and ethos (the reputation or credibility of the speaker). Toulmin's (1958) jurisprudence model of argumentation conceives of arguments as claims supported by data. Claims and data are connected by warrants, broad universal statements authorizing the link between claim and data. For example, in Toulmin's (1958) dated example, the claim that a man born in Bermuda is a British citizen is warranted by the fact that Bermuda was part of the British Empire. Thus, the claim is warranted by the relevant statutes of British law. Warrants and data are further supported by backing, statements clarifying and providing evidence for those aspects of the argument. In addition, claims are subject to qualification, for example, with terms such as some, probably, and possibly. Moreover arguments are subject to counterargument, and thus some arguments include rebuttal. Toulmin's system has given rise to argument maps whereby arguments are described and categorized according to these constituents.
The stasis approach to argumentation (Fahnestock & Secor, 2003) analyzes arguments in terms the issues they address. Fahnestock and Secor (2003) identify four fundamental rhetorical uses of argumentation. Definitional arguments are those that address the question, "What is it?" Causal arguments address the question, "How did it get this way?" Evaluation arguments address the question, "Is it good or bad?" Finally, proposal arguments address, "What should be done about it?" This approach has been fruitfully applied to the rhetorical study of scientific and literary argumentation (Fahnestock & Secor, 1988) .
Over the past two decades, cognitive psychologists have begun to take an empirical approach to argumentation (Voss et al., 1993; . From this standpoint, an argument is, at minimum, a claim supported by a reason ) comparable with "data" in Toulmin's (1958 terms. Following Wolfe et al. (2009) , when a person composes or comprehends a written argument, she or he makes use of an argumentation schema, a learned, culturally derived set of expectations and questions about argumentative texts. In reading, the argumentation schema is typically evoked by a provocative claim (Britt & Larson, 2003) . In writing, Wolfe et al. state that the argument schema is generally evoked by demands of an assignment, expectations about the audience, and authorial goals.
A claim is associated with three expectations or "slots" in the cognitive schema: the theme, side, and claim predicate . The theme is the topic or subject of the argument, the side is represented as either pro or con, and the predicate is the specific position taken by the author. For example, for the claim "texting while driving should be a criminal offense" the theme is driving and texting, the side is against the practice, and the specific predicate is that the practice should be a criminal offense. The schema activates knowledge, attitudes, and beliefs relevant to the theme. Although one may logically consider arguments from many perspectives, the schema-based tendency is to sort them into pro and con sides . The argument predicate is the specific position taken by the author. Thus, a similar claim "texting while driving should be discouraged" has the same theme and side as the earlier example, but this specific predicate affords different arguments and counterarguments. Britt et al. (2008) found that memory for the theme and side is quite good while memory for the specific predicate is significantly worse. Deficiencies associated with the claim predicate appear to account for many problems experiences by weaker writers of argumentative texts.
The principle expectation generated by the argumentation schema is for a reason addressing the question, "why should I accept this claim?" Reasons can be facts, other texts, appeals to beliefs, or other arguments. Claim and reason are connected by a warrant, and students often have difficulty distinguishing warranted from unwarranted arguments (Larson et al., 2009 ). Wolfe and Britt (2003) report that warrants are frequently unstated and when people are given explicit warrant statements, readers generally prefer those providing only local coherence rather than grand appeals to universal principles. This stands in contrast in to Toulmin's (1958) jurisprudence model of argumentation.
Kinds of Arguments Situated in Academic Context
Having briefly discussed argumentation from the perspective of classical rhetorical theory, Toulmin's model, stasis theory, and cognitive theory, it is now possible to examine the different kinds of arguments used in academic contexts. However, neither is the following explication of situated argumentation strictly wed to any of these models nor is it incompatible with other theories of argumentation (e.g., Reznitskaya, Kuo, Glina, & Anderson, 2009) .
The explicitly thesis driven assignment is, perhaps, the workhorse of academic argumentation. In disciplinary and interdisciplinary contexts, students are frequently called upon to write essays developing and supporting a central thesis. In terms of the argumentation schema, the thesis is a central claim that the author is trying to advance. Typically, the author's main tasks are to elaborate upon an early thesis statement by laying out the theme, side, and specific predicate in some detail and to provide sound reasons for the reader to accept the central claim. These aspects of argumentation correspond to logos in Aristotle's (1991) rhetoric. Those skilled in argumentation often raise and rebut counterarguments, while weaker writers sometimes fail to do so and thus exhibit the "myside bias" Wolfe et al., 2009) . In undergraduate writing, the student is typically responsible for developing a thesis, although occasionally an instructor will provide a thesis for the student to defend.
In the social sciences, the thesis may take the form of a proposed policy (e.g., eliminating the minimum wage would reduce unemployment) while in the humanities it may take the form of an overarching claim about a text (e.g., Lolita is a representation of America). Haynes (2003a, 2003b) have found that critical argumentation is a key dimension of interdisciplinary thinking and writing and that a good deal of interdisciplinary writing consists of thesis drives essays. Boix Mansilla, Duraisingh, Wolfe, and Haynes (2009) found that good interdisciplinary thesis driven writing is characterized by purposefulness, disciplinary grounding, integration, and critical awareness.
Text-centered arguments are those where the writer analyzes an argument in terms of its components or interprets a text by providing a "reading" of that text from a particular standpoint. A specific interpretive approach (e.g., feminist, Marxist, poststructuralist) might be demanded, suggested, or merely implied. However, unlike explicitly thesis-driven assignments, an overarching thesis is not necessarily called for explicitly in the writing prompt. In terms of the Toulmin (1958) model, quotes from texts (as well as descriptions of film segments, photographs, diagrams, etc.) are often provided as data supporting particular claims. In the humanities and fine arts, successful text-centered arguments often depends on "selling" a particular reading of a text.
In a domain such as history, questioning, contextualization, narrative, and argument are frequently interwoven (van Drie & van Boxtel, 2008) in part to help sell a particular "reading" of events. However, narrative without argumentation has been found to be less effective in terms of promoting historical learning. In a study of writing in history, Stockton (1995) found that the history faculty she interviewed unanimously, "agreed that argument is the key word for good writing and that the absence of argument constitutes the central problem in students' written work" (p. 50). This finding was echoed in experimental studies (Anderson, 2010; Voss & Wiley, 1997; Wiley & Voss, 1999) . Voss and Wiley (1997; Wiley & Voss, 1999) found that students who were instructed to write arguments about history (instead of explanations, summaries, or narratives without arguments) produced better and more integrated essays with more accurate causal attributions and larger transformations from multiple original sources.
Arguments stemming from the collection and analysis of data may be considered empirical arguments. Following the stasis approach (Fahnestock & Secor, 2003) , many empirical arguments involve causal relationships and address the question, "How did it get this way?" In many natural science and engineering disciplines, empirical or quantitative data are incorporated into reasons that are used to support the authors' claims. When students write up empirical studies, they commonly produce essays based on some kind of theory and empirical data. In the social sciences, the author must typically argue for the theory or framework as well as conclusions (i.e., claims) based on data.
A particular genre is the laboratory report with highly specified sections (abstract, introduction, methods, results, discussion). It is fruitful to think of lab reports as entailing a set of prescribed yet tacit arguments. The introduction supports the unstated claim "this is a worthwhile question," and the methods section supports the unstated claim "these methods are valid." The results and discussion sections together make an argument with the empirical results providing the reasons and the discussion setting forth key claims. In another vein, observation papers require the writer to make empirical observations, which are then used to support arguments in the paper.
In the field of software engineering, students are being taught to engage in argumentation as part of the creative problem-solving process. Students develop rationale for representing problems, proposing candidate solutions, and criteria to evaluate potential solutions (Burge & Brinkman, 2010) . Indeed, engineers have long characterized the design process as a series of arguments and have even attempted to automate the recording of arguments relative to deliberations in the systems development cycle (Ramesh & Dhar, 1992; Regli, Hu, Atwood, & Sun, 2000) .
In the life sciences, a number of researchers have found significant links between argumentation ability and "doing science" successfully (Erduran, Simon, & Osborne, 2004; Jiménez-Aleixandre, Rodríguez, & Duschl, 2000) . Deana Kuhn are her colleagues argue that coordinating multiple causal influences, understanding the epistemological foundations of science, and the ability to engage in skilled argumentation are essential for skilled scientific thinking (Kuhn, Iordanou, Pease, & Wirkala, 2008) . Making the case for empirical argumentation, Dawson and Venville (2009) assert, "If we take the goal of scientific literacy seriously, the aim should be to enable students to engage in high levels of argumentation" (p. 1441). Driver, Newton, and Osborne (2000) further claim, "The lack of opportunities for the practice of argument within science classrooms, and lack of teacher's pedagogical skills in organizing argumentative discourse within the classroom are significant impediments to progress in the field" (p. 287).
These researchers find direct links between learning science and learning to make sophisticated arguments.
Decision-based arguments are papers where the author supports a verdict or decision. In some cases, the paper presents a problem and argues for a specific solution, while in others the paper explains and justifies a decision. In terms of the cognitive argumentation schema , the decision, verdict, or solution is incorporated into the claim, with the sometimesimplied assertion that this is the best decision (or at least a good one). Supporting reasons may or may not contrast the chosen decision with other alternatives. An academic example of a decision-based argument would be a report by a business student to the hypothetical owner of a small business recommending a particular tax preparation software package. In this case, the student must go beyond simply making a recommendation and make a case for why that recommendation should be accepted.
Interestingly, in some business contexts, examples such as instances where similar companies made similar decisions appears to carry more weight than in other disciplinary contexts. Lischinsky (2008) notes that concrete examples have been considered inferior forms of argumentation in classical rhetoric and much psychological research-yet for managers, "together with brevity, simplicity of language and directness-the presence of concrete examples is one of the features they value most in management texts" (Lischinsky, 2008, pp. 248-249) . The quality of argumentation in business has also come in for criticism among business school academics. For example, Gabriel (2008) argues that the ubiquitous use of PowerPoint masks complex arguments, replacing them with oversimplified bullet points. Nonetheless, undergraduates in fields as diverse as business and engineering are taught to produce sound and persuasive decision-based arguments.
A related kind of argument is the proposal where the author attempts to persuade the reader that a yet-to-be approved course of action should be permitted. In a proposal, the author describes the proposed product or course of action with the sometimes-tacit claim that it is worthwhile (Fahnestock & Secor, 2003) . Supporting reasons must positively address the question, "Is this a good proposal?" (although these may be tacit arguments). One type of proposal well known in the scientific community is the research or grant proposal, putting forward a research project and arguing that it is worthy of approval or financial support. A prospectus is a kind of proposal more common to the humanities in which the author proposes to write a book or other kind of text in the future and argues for the stated or unstated thesis that the text will be of high quality and find an appropriate audience. Interestingly, in writing proposals authors are sometimes coy about stating their claims and reasons (i.e., scientists seldom write, "you should fund my grant proposal because . . ." and aspiring book authors rarely write, "you should publish this book for the following reasons . . ."). The degree to which arguments are made blatantly or subtly is, in part, a matter of disciplinary context.
In academic settings, the dictates of assignments are not always straightforward or satisfied by a single coherent essay. Some writing assignments (or prompts) for undergraduates are quite elaborate consisting of several pages laying out the requirements of the task. Compound argumentative assignments are argumentative assignments with many parts sometimes with different components due at different times. Multipart or multiphase assignments that involve at least two different genres of writing (with at least one part calling for and argument) may be considered mixed-genre argumentative assignments. In some cases, students are given the option to make arguments as part of a larger compound argumentative assignment. Conversely, many instructors give assignments requiring only short argumentative answers. Typically, the writer answers a question or set of questions provided in the assignment and gives reasons to support the answer. Generally, the written response is less than one typed, double-spaced page, and sometimes takes the form of a posting to a web site, or an e-mail message. The requirement to supply supporting reasons distinguishes argumentative from nonargumentative short answer writing assignments. Finally, there are some assignments that do not require the writer to develop a thesis but for which local arguments would be clearly useful to the reader. For example, in the case of an annotated bibliography, the student does not need to make a coherent argument, but some entries may require justification (i.e., arguments) for their inclusion. These arguments are local in the sense that they only pertain to a portion of the text and that the writer is not expected to link them to form a grand argument (see Appendices A and B for a more detailed treatment of local arguments).
Method
My central research questions are what kinds of arguments are undergraduates being asked to develop in different academic contexts and how much argumentative writing is being required of students across the undergraduate curriculum. Toward these ends, I analyzed a large corpus of undergraduate writing assignments from each university division. Those assignments were reliability categorized based on the different kinds of argumentative and nonargumentative writing required of students.
The setting for this research is the main campus of Miami University in Oxford, Ohio. Chartered in 1809, Miami is a state school with a good reputation for undergraduate education that has an enrollment of about 14,700 undergraduates. Miami attracts bright students from around the United States (around one third from out of state) as well as international students. To illustrate, the class of 2011 entered with an average ACT score of 26 (approximately corresponding to the 84th percentile; ACT, 2010), an average SAT Verbal score of 581, an average SAT Math score of 597 (approximately corresponding to the 77th percentile Verbal and 74th percentile Math; College Board, 2010), with nearly 50% members of their high school National Honors Societies, and more than 34% graduating high school in the top 10% of their high school class (Miami University Assessment, 2010).
After obtaining permission from the internal review board (IRB), I solicited lower division writing assignments given in the previous 2 years from Miami University faculty through a series of e-mail messages sent through the university secretary to all faculty requesting writing assignments. The strategy was to first encourage participation through the support of deans and department chairs and then follow up with departmental faculty directly.
I promised the faculty and IRB that I would maintain confidentiality and take extra precautions to keep from knowing, whenever possible, who contributed assignments and which faculty members created which assignments. Toward this end, I developed the following procedure. A graduate assistant forwarded my e-mails to faculty and collected the assignments. She also removed the name of instructor and their e-mail addresses from the assignments themselves before passing them along to me. When I was interested in interviewing the creator of a particular assignment, the graduate assistant would look up who created the assignment and invite them to participate in the interviews.
1 Their names were divulged only after the participants agreed to be interviewed. Although it was occasionally possible for me to infer the creator of some assignments based on our personal knowledge of the institution, in the vast majority of the cases I was operating "blind" to the identity of the faculty who provided the assignments.
Because of an interest in making comparisons across disciplines in courses emphasizing general and foundational education, I requested assignments only in lower division courses (i.e., those with a 100 or 200 level course numbers) given in the preceding 2 years. Often, but not always, courses at these levels are taken primarily by 1st-year and sophomore students (see Wolfe & Haynes, 2003a , 2003b , for an analysis of undergraduate writing in senior projects). Thus, I reasoned that these assignments would not assume as much specialized disciplinary knowledge of the field as assignments in 300 and 400 level courses. The goal was to collect a reasonable sample of assignments from each division of the main Oxford campus of Miami University; the Farmer School of Business; School of Education, Health, and Society; School of Engineering and Applied Science; School of Fine Arts; School of Interdisciplinary Studies; and the College of Arts and Science, including samples from the humanities, natural sciences, and social sciences. Assignments from interdisciplinary programs in the College of Arts and Science (e.g., women's studies, international studies) were analyzed with those from the School of Interdisciplinary Studies. In the last phase of soliciting assignments, the graduate assistant focused on underrepresented divisions until at least 10 assignments were collected from each of these units.
A total of 173 unique lower division undergraduate writing prompts from 71 courses in 36 university departments were collected for analysis. Many of these were complex assignments with multiple parts and multiple phases. For example, some classes had semester-long assignments with separate components each with separate due dates. Considering these parts separately, there were 92 parts of complex assignments making a total of 265 assignments including distinct parts. It should be noted that some courses had many sections taught by different professors with different assignments and others had only one section taught by an individual instructor. Several of the interdisciplinary courses were team taught with faculty collaborating on assignments or with each contributing different assignments. Many courses were crosslisted, and at least 9 assignments were draw from courses cross-listed between a department and an interdisciplinary program (i.e., sociology and women's studies). Overall, engineering is somewhat underrepresented and interdisciplinary programs are somewhat overrepresented relative to the number of students. Of course, courses interdisciplinary programs typically require significant writing, while engineering courses have quantitative assignments that do not require much writing. I consider this to be a broad and good-sized sample of undergraduate writing assignments.
Starting with an initial draft rubric, we developed the taxonomy of argumentative assignments through an iterative design processes whereby the author and a research assistant separately categorized each assignment and then met to discuss our judgments about the assignments. Coding progressed through two phases a development phase and an application phase. During the taxonomy development phase, we met a number of times after each of us categorized about 5 to 10 assignments. I modified our scoring rubric when we found assignments that did not fit our categories, when we disagreed with one another even after initial discussion, or when assignments gave us fresh insights. To promote greater interrater reliability, we made use of a decision tree to help us step through the process of categorizing assignments (see Appendix B). I made four major revisions to our scoring rubric and decision tree during the development phase and after each revision we went back to reassess our previous judgments.
The development phase resulted in a taxonomy of 8 major categories of argumentative assignments, most with a number of subcategories. In addition, the taxonomy includes a category for writing that could benefit from small "local" arguments, mixed-genre arguments, and nonargumentative assignments. These 11 categories of writing assignments are included as Appendix A with the decision tree included as Appendix B. Minor subcategories within these categories are described in the Results section. During the application phase, the author and research assistant continued to independently categorize assignments and then met to discuss our assessments of approximately 10 to 20 assignments. The application phase consisted of 108 assignments, and we independently agreed on 83% (90) of our judgments. As in the development phase, discrepancies were settled by consensus. I characterize this as solid interrater reliability.
Results
A majority of writing assignments require students to engage in argumentation. Table 1 presents the number and percentage of assignments in each of the major categories for unique assignments (n = 173 assignments), parts of complex assignments (n = 92), and all assignments and parts (n = 265). The first column, unique assignments, is the most useful for determining the portion of assignments that require some kind of argumentation. Fifty-nine percent of the unique assignments require students to engage in argumentation. This is expressed in Table 1 as short argumentative answers (5%), empirical arguments (6%), text-centered arguments (8%), mixed-genre arguments (13%), decision-based essays (3%), explicitly thesis-driven assignments (10%), compound arguments (11%), proposals (2%), and other arguments (2%). Thirty-nine percent of the assignments did not require any form of argument, and an additional 2% did not require argumentation but could be enhanced through local arguments.
The third column, all assignments and parts, is the most useful for determining what kinds of arguments are being requires of students. In descending order, 24% of the assignments explicitly required thesis driven arguments, 11% are text-centered arguments, 7% are compound arguments, 6% are empirical and decision-based arguments, 3% require short argumentative answers, and 2% are proposals and other argumentative assignments. Twentynine percent of all assignments and parts did not require argumentation, and 2% did no require argumentation but could benefit from local arguments. These results suggest that argumentation is pervasive in undergraduate writing assignments. Explicitly thesis-based and text-centered arguments account for about a third of all assignments, and many of these explicitly thesis-driven assignments are complex with multiple parts.
Each of these major categories was composed of two or more minor subcategories. Considering the composition of these major categories of argumentative assignments, of the 63 explicitly thesis driven assignments, 95% (60) required the student to develop a thesis, 3% (2) had the thesis provided by the instructor, and 2% (1) asked the student to develop a thesis about the implications of a given data set. For the 30 text-centered assignments, 77% (23) required textual analysis and 23% (7) asked the student to engage in (9) 0% (0) 3% (9) Empirical argument 6% (10) 4% (5) 6% (15) Textcentered argument 8% (13) 18% (17) 11% (30) Mixed genre argument 13% (22) 0% (0) 8% (22) Decisionbased essay 3% (5) 11% (10) 6% (15) Explicitly thesis driven 10% (18) 49% (45) 24% (63) Compound argument
2% (4) 3% (3) 3% (7) Argument other 2% (3) 1% (1) 2% (4) Total 100% 100% 100%
Note: Number of assignments in parentheses.
interpretation. Of the 15 decision-based essays, 54% (8) required students to defend a decision, 33% (5) to make recommendations, and 13% (2) to solve problems and make a case for the solution. Of the 16 empirical argument assignments, 47% (7) were empirical research papers, 33% (5) were laboratory reports, and 20% (3) were observation papers. Of the 22 mixed-genre assignments, 64% (14) were student's choice argumentative assignments (i.e., the student had great latitude in determining what kind of argument was required). Thirty-six percent (8 assignments) were genuinely a mixture of genres. Of the 19 compound arguments, 79% (15) were multipart and 21% (4) were multiphase with several distinct due dates. The 76 nonargumentative writing assignments were spread over a number of categories including nonargumentative short answer (22%), personal reflection (17%), narrative (13%), expository writing (12%), descriptive writing (9%), and the remaining 22% asked for reportage, question posing, and other nonargumentative kinds of writing. Thus, of all assignments and parts (n = 265 assignments), this more finegrained analysis reveals that about a quarter (23%) explicitly require the student to develop and support a thesis, about one tenth (9%) require the student to analyze a text, and about one twentieth (5%) asked the student to determine what kind of argument to develop. Of the nonargumentative assignments, short answer and reflection were the most common types. These results suggest that students are frequently called upon to develop and support their own positions.
There are important differences among academic divisions in the amount and type of argumentation required of students. Table 2 presents the percentage of major categories for all assignments and parts by university division, with the number of assignments drawn from the number of courses in university departments provided in parentheses. It can be seen that all of the engineering writing assignments required argumentation, as did 90% of the assignments in fine arts, 80% of the interdisciplinary assignments, 72% of the social science assignments, and 60% of education assignments. The proportion of argumentative assignments was smaller in natural science (53%), humanities (47%), and business (46%). Engineering, fine arts, and interdisciplinary studies required significantly more argumentation than natural sciences, humanities, and business: the difference in the proportion of assignments requiring argumentation was significantly higher for interdisciplinary studies than for natural sciences, c
2
(1) = 6.96, p < .01. In addition, social science required significantly more argumentation than business, c 2 (1) = 3.96, p < .05. Nonetheless, these data suggest that argumentation is pervasive across the university curriculum. (12) 60% (9) 100% (10) 90% (37) 47% (15) 80% (64) 53% (17) 76% (22) Nonargumentation 54% (14) 40% (6) 0% (0) 10% (4) 53% (17) 20% (16) 47% (15) 24% (7) Short argumentative answer 4% (1) 0% (0) 0% (0) 5% (2) 13% (4) 0% (0) 5% (2) 0% (0) Empirical argument 4% (1) 0% (0) 30% (3) 2% (1) 6% (2) 1% (1) 14% (4) 10% (3) Textcentered argument 0% (0) 20% (3) 20% (2) 27% (11) 6% (2) 6% (5) 10% (3) 10% (3) Mixedgenre argument 0% (0) 0% (0) 0% (0) 2% (1) 3% (1) 18% (14) 19% (6) 7% (2) Decisionbased essay 23% (6) 0% (0) 20% (2) 5% (2) 0% (0) 6% (5) 0% (0) 0% (0) Explicitly thesis driven 0% (0) 20% (3) 20% (2) 20% (8) 6% (2) 46% (37) 0% (0) 24% (7) Compound argument 8% (2) 13% (2) 10% (1) 22% (9) 0% (0) 1% (1) 5% (2) 10% (3) Proposal 0% (0) 0% (0) 0% (0) 2% (1) 9% (3) 1% (1) 0% (0) 0% (0) Local argument implied 0% (0) 0% (0) 0% (0) 5% (2) 3% (1) 0% (0) 0% (0) 10% (3) Argument other 8% (2) 7% (1) 0% (0) 0% (0) 0% (0) 0% (0) 0% (0) 3% (1) Note: Number of assignments drawn from number of courses and university departments in parentheses.
Table 2 also provides insights into the different kinds of argumentation required in different fields. Explicitly thesis-driven assignments were the most common for interdisciplinary studies (46%) and social sciences (24%), and both required significantly more explicitly thesis-driven assignments than business, c 2 (1) = 5.22, p < .05, or natural sciences. The difference in explicitly thesis-driven assignments between interdisciplinary studies and social science was not statistically significant. For engineering, empirical argument was the most common type of assignment (30%), and this percentage of empirical argument assignments was higher than for other divisions. Engineering required significantly more empirical arguments than education, Fisher's Exact Test p = .05. For fine arts, text-centered arguments were the most common (27%), and this percentage of text-centered arguments was higher than for other fields. Fine arts required significantly more text-centered arguments than the humanities, c 2 (1) = 3.91, p < .05, interdisciplinary studies, or business. For business, decision-based arguments were the most common (23%), and this percentage was significantly higher than for natural sciences, c 2 (1) = 5.94, p < .05, education, humanities, or social sciences. Mixed-genre arguments were the most common in the natural sciences (19%), but this percentage was not significantly higher than for other disciplines. In the humanities, short argumentative answer was the most common type of assignment (13%). However, there are no statistically significant differences among divisions for the proportion of assignments requiring short argumentative answers. Education was equally split between text-centered arguments (20%) and explicitly thesis-driven assignments (20%) for most common type. Finally, compound arguments made up a bigger proportion of assignments in the fine arts (22%) and proposals made up a larger percentage of assignments in the humanities (9%) compared with other university divisions, yet there were no statistically differences among university divisions for either of these two types of assignments.
Discussion
Most writing assignments required students to engage in some form of argumentation. This is consistent with my observation that argumentation skills are highly valued across the curriculum-even if academics do not always recognize the diversity of preferred forms of argumentation in fields as varied as engineering, business, and the humanities. Explicitly thesis-driven and textcentered arguments were the most common, and the more fine-grained analysis revealed that students are frequently required to develop and defend their own positions. Nonetheless, no explicitly thesis-driven assignments were given in the School of Business or Natural Sciences, and they surprising accounted for only 6% of the assignments given in the humanities. Perhaps many faculty in the humanities take it as self-evident that an essay should have a thesis whereas some faculty in the social sciences may feel the need to explicitly state this requirement. There were also no text-centered assignments in the sample from the School of Business and no empirical or decision-based assignments from the School of Education.
University divisions differed in the amount and type of argumentation required of students. Engineering, fine arts, and interdisciplinary studies required significantly more argumentation than natural sciences, humanities, and business. Engineering required significantly more empirical arguments than education, fine arts required significantly more text-centered arguments than the humanities, and business required significantly more decision-based arguments than for natural sciences. In addition, business required significantly fewer explicitly thesis-driven essays (zero) than courses in interdisciplinary studies and the social sciences. Taken together, these results suggest that disciplinary and interdisciplinary programs differ in the kinds of argumentation required of students.
These differences in the kinds of argumentation being required in different disciplines may help account for the occasional complaint by faculty that "students don't learn to write in their English classes." Of course, students are learning a great deal about how to write in their humanities courses, including argumentative writing-but relatively little about how to make empirical arguments, decision-based arguments, and some other kinds of arguments prized in different disciplines. Understanding both similarities and differences among disciplines is key to developing more effective programs in writing across the curriculum.
This study suffers from some shortcomings suggesting that caution is warranted in interpreting these results. First, the sample of writing assignments was selected based on the willingness of faculty to participate. Unlike a random sample, this may introduce systematic biases. Second, some faculty submitted more than one assignment. This, arguably, violates the statistical assumption of "independent observations," casting some doubt on the inferential chi-square statistics. Nonetheless, it is likely that these large differences are robust to violations of statistical assumptions. Third, all of these assignments were collected from a single university. I have no data to address the question of whether similar results would be found elsewhere. Fourth, oral and collaborative argumentation assignments have been found to be educationally effective (Schwarz, Neuman, Gil, & Ilya, 2003; Veerman, Andriessen, & Kanselaar, 2002) but were beyond the scope of this study. In addition, caution should be used in generalizing this study of undergraduate writing assignments to the work of mature scholars in their respective fields (see Fahnestock & Secor, 1988; Wilder, 2005 for a treatment of argumentation in published scholarship). Finally, there are important differences among disciplines within the same university division. Undoubtedly, there are differences between writing assignments in English and history; women's studies and international studies; and physics and biology. Yet these are all lumped together as humanities, interdisciplinary studies, and natural sciences in the current study. It is cliché but further research is needed to address these issues. Andrews (2010) and others note that students must learn to argue effectively if they are to be fully contributing citizens. Moreover, argumentation is more than a means to justify propositions-original knowledge is often created through the process of argumentation. If one takes these assertions about the importance of argumentation seriously, then one should find these results of the current study somewhat encouraging. The evidence suggests that teaching these important skills has not been ghettoized in a particular course or department. Researchers in the fields of written communication are not alone in their commitment to teaching argumentative writing: teaching argumentation is also valued by their colleagues "across the street." Perhaps the situated and contextual nature of argumentation sometimes masks the prevalence of argumentation from students and faculty alike. A common vocabulary is needed to talk about the similarities and differences in argumentative practice. Perhaps this taxonomy of argumentative assignments can help advance the conversation and improve our ability to teach argumentation across the curriculum. IVa. Mixed-Genre Assignments. Broken down into their constituent parts, based on the organization provided by the instructor in the assignment itself. Each of these subordinate assignments will then be classified individually. IVb. Student's Choice (Argumentative). The assignment gives the student free rein to create a product that may involve argumentation or may not. Provided an argumentative option is available, the assignment should be classified as "Student's Choice (Argumentative)." V. Decision-Based Essays (assignments where the essay supports a verdict or decision). Va. Defense Paper. The paper explains and justifies a decision. Vb. Problem Solving. The paper presents a problem and then proposes and argues for a specific solution or set of solutions. VI. Explicitly Thesis-Driven Assignments (thesis statement often in the introduction). VIa. The student is explicitly told to develop and support a thesis.
VIb. Thesis-given essay. The instructor supplies the thesis that the student supports. VIc. Thesis-selection essays. The student chooses from a menu of given theses and then supports it. VId. Implications essay. The instructor supplies the reasons and the student uses these reasons to support one or more claims. VIe. A Call to Action (sometimes unstated thesis is that the reader should take a specific action VIIc. Multipart essays. The assignment has been divided into parts or has different parts addressing different concerns and fulfilling different needs. At least one of these parts calls for argumentation. VIId. Multiphase assignments. The assignment has been divided into parts that are due at different times so that the overall assignment unfolds over time. VIII. Proposal Essay. The student gives evidence for the stated or unstated thesis that the proposed project is sound according to the criteria of a selection committee; or that the reader him-or herself is a candidate for a position, job, and so on. VIIIa. The prospectus. A paper that proposes a paper to be completed in the future and that argues for the stated or unstated thesis that the paper will address a worthwhile topic, based on the criteria and expectations of the class. VIIIb. The research or grant proposal. A paper that proposes a project and argues that this project deserves support.
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VIIIc. The experiment proposal. A paper proposing an experiment to be carried out in the future. It argues for the stated or unstated thesis that "this proposed experiment is scientifically sound and will contribute to the knowledge of the field." VIIId. The activity proposal. A paper proposing an activity to be carried out at a future date. It argues for the stated or unstated thesis that "this activity will be worthwhile." VIIIe. The project proposal. A paper outlining a projected course of study. It argues for the stated or unstated thesis that "this proposed project is feasible and worthwhile." VIIIf. The application. A paper that argues for the stated or unstated thesis that "the author should be appointed to a specific position, such as a job, internship or student, at a particular institution." VIIIg. The performance/presentation proposal. A paper proposing a presentation or performance, arguing for that the pro posed performance is worthwhile. VIIIh. Proposal: Miscellaneous. A paper that proposes a text or project to be completed at a future date but that does not fall into the above Proposal categories. IX. Writing that could benefit from "local" arguments. Certain nonargumentative writing assignments may still call for argumentation. Even if it lacks a central thesis (a "global" argument), assign ments may still require arguments in passing ("local" arguments). To distinguish nonargumentative writing assignments from argumentative ones, look at whether the assignment calls for value judgments to be made or for the student to provide justification. Words like "describe" and "explain" tend to signal assignments that call for descriptive or expository writing. However, when combined with a call for judgments (e.g., "most important") or for a justified opinion, these prompts entreat writing that will benefit from local argumentation. X. Argumentative (Other). The writer is asked to make an argument, but the assignment does not fit into any of the above categories.
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